The investigation of the steroidal glycosides of the seeds of Hyoscyamus niger L. led to the isolation of two new spirostane saponins (2, 6) together with seven known glycosides with either furostane or spirostane aglycones. On the basis of chemical and spectroscopic evidence, the structures of 2 and 6 were elucidated as (25R)-5α-spirostan-3β
Hyoscyamus niger L., belonging to the family Solanaceae and commonly known as black henbane, is found throughout Central and Southern Europe and in Western Asia, extending to India and Siberia. As a weed of cultivation it now grows also in North America and Brazil [1a] . The basic component of henbane leaves and seeds is the alkaloid hyoscyamine, together with smaller quantities of atropine and scopolamine [1b,1c] . The seeds also contain about 20 per cent of fixed oil [1d] . All parts of the plant are very toxic. Symptoms of poisoning include impaired vision, convulsions, coma and death from heart or respiratory failure. H. niger has also shown the presence of tyramine derivatives [2a] , withanolides [2b] , lignanamides [2c] and flavonoids [2d] . Constituents of henbane are generally used in various pharmaceutical preparations, which possess anti-spasmodic, sedative and analgesic properties [2e] . H. niger has never previously been studied for its steroidal constituents and this is the first report in which a phytochemical investigation of the steroidal components of the seeds has been undertaken, which has resulted in the isolation of two new steroidal glycosides, namely (25R)-5α-spirostan-3β-ol 3-O-β-D-glucopyranosyl-(1→3)-β-D-galactopyranoside (2), and
pyranoside (6), along with the known atroposide A (1) [3a] , atroposide C (3) [3a] , (25R)-5α-spirostan- .7, and 13.1, respectively, typical of a 5α orientation. Accordingly, ROE cross peaks between H-5 and H-3α, and between H-5 and H-4α were also observed. The remaining 1 H and 13 C spectral data, analysed through DQF-COSY, HSQC, and HMBC spectra, were in strict agreement with (25R)-5α-spirostan-3β-ol as the aglycon of compound 2. The sugar moiety of 2 contained in the 1 H NMR spectrum two anomeric proton signals at δ 4.49 (1H, d, J = 7.5 Hz), and 4.85 (1H, d, J = 7.5 Hz). The chemical shifts of all the individual protons of the sugar units were ascertained from a combination of 1D-TOCSY and DQF-COSY spectral analysis, and the 13 C chemical shifts of their relative attached carbons could be assigned unambiguously from the HSQC spectrum. These data indicated the presence of one β-galactopyranoside and one β-glucopyranoside. Furthermore, the HMBC spectrum showed key correlation peaks between the proton signal at δ 4.49 (H-1 gal ) and the carbon resonance at δ 79.2 (C-3 of the aglycon), and between the proton signal at δ 4.85 (H-1 glc ) and the carbon resonance at δ 85.4 (C-3 gal ).
On this basis, the structure of 2 was determined as
The ESI-MS of compound 6 exhibited a pseudomolecular ion peak [M+H] + at m/z 903, ascribable to a molecular formula C 45 + ). This result suggested that 6 contained three sugar units. 1 H and 13 C NMR data of 6 in comparison with those of 2 indicated that the two compounds differed only in the occurrence of a trisaccharide portion at C-3 instead of a disaccharide moiety. The 1 H NMR spectrum for the sugar portion of compound 6 showed three anomeric proton signals at δ 4.69 (1H, d, J = 7.4 Hz), 4.89 (1H, d, J = 7.5 Hz), and 4.95 (1H, d, J = 7.5 Hz). In particular, 1D-TOCSY and DQF-COSY spectral analysis of the sugar moiety revealed the presence of one β-galactopyranoside (δ 4.69) and two β-glucopyranoside (δ 4.89 and 4.95). As found for 2, the position of the β-D-galactose at C-3 of the aglycon was again established by the HMBC correlation between the anomeric proton signal at δ 4.69 (H-1 gal ) and the carbon resonance at δ 79.2 (C-3), while the downfield shifts of C-2 (δ 78.1) and C-3 (δ 84.5) of the β-D-galactose, respectively, were due to the glycosylations. Full assignments of the proton and carbon resonances of the sugar units were ascertained by 1D-TOCSY, DQF-COSY, and HSQC spectra. On the basis of these data, compound 6 was identified as 25
The configurations of the sugar units were assigned after hydrolysis of 2 and 6 with 1 N HCl. The hydrolysate was trimethylsilated, and GC retention times of each sugar were compared with those of authentic sugar samples prepared in the same manner. Thus, the sugar units of 2 were determined to be D-galactose and D-glucose in the ratio of 1:1, whereas the sugar units of 6 were determined to be D-galactose and D-glucose in the ratio of 1:2. To our knowledge, this is the first report on steroidal saponins in the Hyoscyamus genus; concerning compounds belonging to the steroidal class, only withanolides from the seeds of H. niger have been reported [3f].
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Experimental
General procedures: Optical rotations were measured on a Jasco DIP 1000 polarimeter. IR measurements were obtained on a Bruker IFS-48 spectrometer. Exact masses were measured by a Voyager DE mass spectrometer (Applied Biosystems, Foster City, CA). Samples were analyzed by matrix assisted laser desorption ionization (MALDI) mass spectrometry. A mixture of analyte solution and α-cyano-4-hydroxycinnamic acid (Sigma, St. Louis, MO) was applied to the metallic sample plate and dried. Mass calibration was performed with the ions from ACTH (fragment 18-39) at 2465.1989 Da and Angiotensin III at 931.5154 Da as internal standards. ESI-MS analyses were performed using a ThermoFinnigan LCQ Deca XP Max ion trap mass spectrometer equipped with Xcalibur software. Samples were dissolved in MeOH (Baker) and infused in the ESI source by using a syringe pump. The flow rate was 3 µL/min. The capillary voltage was 43 V, the spray voltage 5 kV, and the tube lens offset 30 V. The capillary temperature was 280°C. GC analysis was performed on a Thermo Finnigan Trace GC apparatus using a 1-Chirasil-Val column (0.32 mm x 25 m). NMR experiments were performed at 300 K by dissolving each sample in 500 μL of CD 3 OD (Carlo Erba, 99.8 %D) ( 1 H, δ = 3.34 ppm; 13 C, δ = 49.0 ppm).on a Bruker DRX-600 spectrometer equipped with a 5 mm TCI CryoProbe. All spectra were acquired in the phase sensitive mode and the TPPI method was used for quadrature detection in the ω 1 dimension. HPLC separations were carried out on a Waters 590 system equipped with a Waters R401 refractive index detector, a Waters XTerra Prep MSC18 column (300 x 7.8 mm i.d.) and a Rheodyne injector. Column chromatography was performed over silica gel (30-500 mm, 60-100 μm, Merck). TLC was performed on silica gel plates (Merck precoated silica gel 60 F 254 ) and developed in the solvent system, CHCl 3 :MeOH (4:1). All solvents for chromatographic separation were of analytical grade from Carlo Erba (Rodano, Italy). HPLC grade water (18 mΩ) was prepared using a Millipore Milli-Q purification system (Millipore Corp., Bedford, MA). 
Extraction and isolation:
Dried powdered seeds (500 g) were extracted with n-butanol/water (1.5 L) three times during 6 h at 50°C. The n-butanol/water extract was evaporated and the concentrate purified with chloroform. After purification it was crystallized in acetone. The residue was dried under vacuum at 40°C and the mixture of steroidal saponins was obtained as a yellow powder (18.3 g) . Part of the extract (3 g) was subjected to silica gel column chromatography, eluting with chloroform-methanolwater (8:2:0→20:10:1) to yield several fractions (4 mL each), which were combined in fractions A (218 mg), B (190 mg), C (242 mg), and D (275 mg). Fractions A-D were separated on a C 18 column using different percentages of MeOH in isocratic conditions. From fraction A (57 % MeOH as eluent, flow rate 2.5 mL/min) compounds 1 (6.2 mg, Rt = 22 min) and 3 (9.4 mg, Rt = 8 min) were isolated; from fraction B (60 % MeOH as eluent) compounds 4 (7.8 mg, Rt = 20 min) and 5 (4.6 mg, Rt = 10 min) were obtained; from fraction C (65 % MeOH as eluent) compounds 2 (8.3 mg, Rt = 26 min), 6 (6.5 mg, Rt = 6 min), and 7 (12.7 mg, Rt = 18 min) were isolated, while fraction D (80 % MeOH as eluent) yielded 8 (9.4 mg, Rt = 32 min) and 9 (16.8 mg, Rt = 16 min).
Acid hydrolysis:
A solution (1 mg each) of compounds 2 and 6 in 1 N HCl (0.5 mL) was stirred at 80°C for 4 h. After cooling, the solution was concentrated by blowing with N 2 . The residue was dissolved in 1-(trimethylsilyl)-imidazole and pyridine (0.1 mL), and the solution was stirred at 60°C for 5 min. After drying the solution with a stream of N 2 , the residue was partitioned between H 2 O and CH 2 Cl 2 . The CH 2 Cl 2 layer was analysed by GC using an LChirasil-Val column. The temperatures of the injector and detector were 200 °C for both. A temperature gradient system was used for the oven, starting at 100 °C for 1 min and increasing to 180°C at a rate of 5 °C/min. The retention times of the peaks of the compounds produced from 2 and 6 upon hydrolysis were compared with those of authentic samples (Sigma-Aldrich) after being treated in the same manner with 1-(trimethylsilyl)-imidazole. C NMR spectrum of the aglycon moiety was superimposable on that of compound 2; sugars: 102.2 (CH, C-1 Gal I), 78.1 (CH, C-2 Gal I), 84.5 (CH, C-3 Gal I), 69.7 (CH, C-4 Gal I), 76.4 (CH, C-5 Gal I), 62.5 (CH, C-6 Gal I), 104.9 (CH, C-1 Glc II), 75.5 (CH, C-2 Glc II), 78.0 (CH, C-3 Glc II), 71.2 (CH, C-4 Glc II), 78.9 (CH, C-5 Glc II), 62.9 (CH, C-6 Glc II), 105.1 (CH, C-1 Glc III), 75.5 (CH, C-2 Glc III), 78.3 (CH, C-3 Glc III), 71.7 (CH, C-4 Glc III), 78.1 (CH, C-5 Glc III), 63.1 (CH, C-6 Glc III 
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